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DETAILED ACTION 

Acknowledgement of Amendment 

1 . Applicant's Amendment, received September 5, 2008, is acknowledged. No 
claims are added or cancelled. Claims 1-15 are currently pending. 

2. Applicant's arguments and Declaration submitted under 37 CFR § 1 .132, have 
been considered. The previous prior art rejections are withdrawn. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on September 5, 2008, is 
in compliance with the provisions of 37 CFR 1 .97. Accordingly, the information 
disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC §112 First Paragraph 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1-15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

6. Based on the disclosure, one having ordinary skill in the art would not be able to 
determine the materials used for the fluorescent compound or the host in the light 
emitting layer to construct a device that achieves applicant's claimed external quantum 
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efficiency of 6% or more. Pages 8 to 19 of the specification provide a lengthy 
description of the preferred chemical formulation of the fluorescent material used in the 
invention. Similarly, pages 19-34 provide a lengthy description of the preferred chemical 
formulation of the host for the light emitting layer used in the invention. However, no 
reasonably specific description is given of formulations for the fluorescent material or 
the host material that may be used to achieve applicant's claimed affect. 

7. The information given in relation to examples 1-9 is also deficient. Examples 1-9 
refer to "Compound B," representing the fluorescent material used in the invention. A 
chemical diagram is given for the general structure of Compound B, however, no 
reasonably specific description is given of the materials used for Compound B. Also, the 
material used for the host, referred to as "Compound A" in the examples, is only given 
for 3 of the 9 examples. Based on the information given one skilled in the art would not 
be able to make or use the claimed invention, capable of achieving an external quantum 
efficiency that is greater than 6%, without undue or unreasonable experimentation. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claim 1-4 and 6-15 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Akiyama, U.S. Patent Application Publication No. 2002/0146589 A1, in view of 
Forrest et al., U.S. Patent No. 6,310,360 B1. 
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1 0. With regard to claim 1 , in figure 1 , Akiyama discloses an organic 
electroluminescent device having at least one organic layer (3, 4, 5) containing a light- 
emitting layer (4) between a pair of electrodes (2, 6), wherein the organic 
electroluminescent device contains a compound [0039] emitting fluorescence at a time 
that voltage is applied, and a light emission at the time that voltage is applied is mainly 
derived from a light emission from the fluorescent compound [0043]. Akiyama does not 
expressly disclose that an external quantum efficiency of the device is 6% or more. 

1 1 . Forrest and Akiyama both teach an organic EL device where the luminescent 
layer comprises a florescent material and a phosphorescent additive where energy is 
transferred from the phosphorescent additive to the fluorescent material to improve the 
light emitting efficiency of the fluorescent material (Forrest, col. 5, lines 9-13 & col. 6, 
line 63 - col. 7, line 9; Akiyama, [0007-0009]). Forrest and Akiyama both teach that a 
preferred phosphorescent additive is lr(ppy) 3 and the fluorescent material should be 
chosen to maximize the energy transfer between the phosphorescent additive and the 
fluorescent material (Forrest, col. 9, lines 2-14; Akiyama [0039]). Further, Akiyama 
teaches that the internal efficiency of the disclosed invention is greater than 25% 
(Abstract), while Forrest teaches that the internal efficiency of the fluorescent material 
may be as high as 100% (col. 7, lines 5-7). 

12. Based on these teachings, it would be obvious to one having ordinary skill in the 
art to achieve the internal quantum efficiencies taught by Forrest and Akiyama by 
constructing the Akiyama light emitting layer with a florescent material is selected to fit 
the criteria taught by the references. Further, it would have been obvious to one having 
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ordinary skill to construct the Akiyama device with layers and materials that allows for 
efficient light emission from the device, so that the external quantum efficiency is 6% or 
more. 

1 3. Therefore, at the time of invention, it would have been obvious for a person 
having ordinary skill in the art to construct the Akiyama device where an external 
quantum efficiency of the device is 6% or more, based on the teachings of Forrest and 
Akiyama, to maximize the external quantum efficiency of the device. 

14. With regard to claim 2, Akiyama does not expressly disclose an organic 
electroluminescent device having an internal quantum efficiency of 30% or more. 
However, at the time of invention, it would have been obvious for a person having 
ordinary skill in the art to construct the Akiyama device where the internal quantum 
efficiency is 30% or more, based on the teachings of Forrest and Akiyama, for the same 
reasons discussed in the rejection of claim 1 . 

1 5. With regard to claim 3, in figure 1 , Akiyama discloses that the organic 
electroluminescent device contains an amplifying agent [0032-0038] performing a 
function of amplifying a number of singlet excitons generated at the time that voltage is 
applied, thus amplifying an intensity of the light emission. 

16. With regard to claim 4, in figure 1 , Akiyama discloses that a maximum light- 
emitting wavelength from the compound emitting fluorescence is 580 nm or less 
(inherent to the disclosed compound emitting fluorescence, merocyanine 540 [0039]). 

1 7. With regard to claim 6, in figure 1 , Akiyama discloses that the compound emitting 
fluorescence is a fused aromatic compound [0039, 0085]. 
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18. With regard to claim 7, in figure 1 , Akiyama discloses that the organic 
electroluminescent device has an electron-transporting layer (5), and the electron- 
transporting layer (5) contains a non-complex compound [0051]. 

1 9. With regard to claim 8, in figure 1 , Akiyama discloses that the amplifying agent is 
a transition metal complex [0032-0038, 0100]. 

20. With regard to claim 9, in figure 1 , Akiyama discloses that a concentration of the 
amplifying agent contained in the light-emitting layer is 9 weight % or less (Table 1 
showing compound ratios). 

21 . With regard to claim 10, in figure 1 , Akiyama discloses that a difference between 
the maximum light-emitting wavelength of the compound emitting fluorescence ([0039] 
merocyanine 540) at the time that voltage is applied, and a maximum light-emitting 
wavelength of the amplifying agent [0082], is 70 nm or less. 

22. With regard to claim 1 1 , in figure 1 , Akiyama discloses that a difference between 
the maximum light-emitting wavelength of the amplifying agent [0081], and an 
absorption maximum wavelength of the compound emitting fluorescence ([0039] 
merocyanine 540) at the time that voltage is applied, is -20 nm or more. 

23. With regard to claim 1 2, in figure 1 , Akiyama discloses that the organic 
electroluminescent device has a hole-transporting layer (3), the light-emitting layer (4) 
and the electron-transporting layer (5), and a light emission from the compound emitting 
fluorescence is 80% or more of a total light emission obtained from the organic 
electroluminescent device [0009, 0016, 0041-0043]. 
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24. With regard to claim 13, in figure 1, Akiyama discloses that the organic 
electroluminescent device has the hole-transporting layer (3), the light-emitting layer (4) 
and the electron-transporting layer (5), and has neither a hole blocking layer nor an 
exciton blocking layer between the light-emitting layer (4) and the electron-transporting 
layer (5). 

25. With regard to claim 1 4, in figure 1 , Akiyama discloses that the organic 
electroluminescent device has the hole-transporting layer (3), the light-emitting layer (4) 
and the electron-transporting layer (5), and the light-emitting layer (4) has at least one 
alternately laminated structure including a layer containing at least one compound 
emitting fluorescence at a time that voltage is applied and a layer containing at least 
one amplifying agent [0040]. 

26. With regard to claim 15, in figure 1 , Akiyama discloses all of the limitations of 
claim 14, including that the light-emitting layer maybe formed in separate layers, where 
one layer contains a compound emitting fluorescence and another layer containing an 
amplifying agent. However, Akiyama does not expressly disclose that the light-emitting 
layer has an alternately laminated structure often or more layers. 

27. Forrest teaches an electroluminescent device with a light-emitting layer having 
multiple layers, one layer containing a compound emitting fluorescence and another 
layer containing an amplifying agent, that are arranged in an alternately laminated 
structure often or more layers (col. 13, lines 22-26). 

28. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Akiyama device where the light-emitting layer is arranged 
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in an alternately laminated structure often or more layers, as taught by Forrest, 
because this arrangement encourages more intersystem crossing, leading to more 
efficient fluorescent emission. 

29. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akiyama 
and Forrest, as applied to claim 1 above, in view of Thompson et al., U.S. Patent No. 
5,861,219. 

30. In figure 1 , Akiyama discloses all of the limitations of claim 5, including that a 
light-emitting layer contains at least one host material; however, Akiyama does not 
expressly disclose that the host material is a complex. 

31 . Thompson teaches an electroluminescent device with a light-emitting layer 
having at least one host material, and the host material is a complex (col. 3, lines 10- 
35). 

32. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Akiyama and Forrest device where the host material is a 
complex, as taught by Thompson. Using a host material that is a complex would allow 
for a high level of energy transfer between the host and luminescent material, as taught 
by Thompson (col. 2, lines 45-56; col. 3, lines 10-23). 

Double Patenting 

33. The provisional double patenting rejection of claims 1-7, over claims 15-20 of 
copending Application No. 11/269,809 (Igarashi, U.S. 2006/0099451 A1), explained in 
detail in the Office Action of March 6, 2008, remains in effect. 
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34. This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Response to Arguments 

35. Applicant's arguments and Declaration submitted under 37 CFR § 1 .132, have 
been considered. Examiner notes that the experiment performed by applicant, to 
reproduce example 1 from Akiyama, does not incorporate other teachings from Akiyama 
that would improve the external quantum efficiency of the device. These include the use 
of the hole transport layer (3) and an electron transport layer (5) (shown in figure 1) that 
would reduce the voltage necessary to drive the device [0031]. The experiment 
conducted by applicant also does not take into account the teachings of Forrest which 
gives direction for achieving a device with an internal quantum efficiency of 
fluorescence of up to 100% (col. 7, 5-7). 

36. While example 1 from Akiyama may not anticipate each limitation of applicant's 
claim 1, the combined teachings of Akiyama and Forrest render applicant's claimed 
invention obvious to one having ordinary skill in the art. 

Conclusion 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas A. Hollweg whose telephone number is (571) 
270-1739. The examiner can normally be reached on Monday through Friday 7:30am- 
5:00pm E.S.T.. 
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38. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

39. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TH/ 



/NIMESHKUMAR D. PATEL/ 

Supervisory Patent Examiner, Art Unit 2879 



